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Description
BACKGROUND
1. Field

[0001] Aspects of embodiments of the present disclo-
sure relate to a rechargeable battery.

2. Description of the Related Art

[0002] In general, a rechargeable battery is a battery
that may be repeatedly charged and discharged.
[0003] Inrecent years, as a demand for wearable de-
vices, such as headphones, earphones, smartwatches,
and body-attached medical devices using wireless com-
munication such as Bluetooth, increases, a need for ultra-
small rechargeable batteries installed in the wearable de-
vices is increasing.

[0004] Such an ultra-small rechargeable battery in-
cludes an electrode assembly including two electrodes,
a case accommodating the electrode assembly and con-
nected to one electrode of the electrode assembly, and
a terminal plate sealing the electrode assembly with the
case and connected to the other electrode of the elec-
trode assembly.

[0005] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention, and, therefore, it may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art.

SUMMARY

[0006] According to an aspect of one or more embod-
iments, a rechargeable battery including a terminal plate
tightly sealing an electrode assembly with the case and
concurrently (e.g., simultaneously) firmly connected to
an electrode of the electrode assembly is provided.
[0007] According to one or more embodiments, a re-
chargeable battery includes: an electrode assembly in-
cluding a first electrode, a second electrode, and a sep-
arator between the first electrode and the second elec-
trode; a case connected to the first electrode to house
the electrode assembly and including an opening to re-
ceive the electrode assembly; a cap plate coupled with
the case to cover an outer region of the opening and
including a through-hole to expose a center region of the
opening; and a terminal plate connected to the second
electrode to be insulated from and bonded to the cap
plate, and including a flange part covering the through-
hole and a protruded part penetrating the through-hole
from the flange part, wherein a ratio of a diameter of the
protruded part to a diameter of the flange part is 1/10 to
1/3.

[0008] The rechargeable battery may further include a
thermal fusion layer between the cap plate and the flange
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part and insulatedly bonding the cap plate and the flange
part.

[0009] The thermal fusion layer may be melted at a
predetermined temperature.

[0010] The flange part may be arranged on the cap
plate, and the protruded part may be connected to the
second electrode through the through-hole from the
flange part.

[0011] The electrode assembly may further include: a
first electrode tab extending from the first electrode and
welded to the case; and a second electrode tab extending
from the second electrode and welded to the protruded
part of the terminal plate.

[0012] The flange part may have a wider area than the
protruded part.
[0013] The flange part may have a thinner thickness

than the protruded part.

[0014] The flange part and the protruded part may be
integrally formed.

[0015] The case and the cap plate may have a same
polarity as the first electrode, and the terminal plate may
have a same polarity as the second electrode.

[0016] The diameter of the flange part may be smaller
than a diameter of the case.

[0017] According to an aspect of one or more embod-
iments, a rechargeable battery including the terminal
plate sealing the electrode assembly firmly with the case
and concurrently (e.g., simultaneously) firmly connected
to an electrode of the electrode assembly is provided.

BRIEF DESCRIPTION OF DRAWINGS
[0018]

FIG.1isaperspective view of arechargeable battery
according to an embodiment.

FIG. 2 is a cross-sectional view taken along the line
II-1l of FIG. 1.

FIG. 3 is a table showing experimental examples il-
lustrating an effect of a rechargeable battery accord-
ing to an embodiment.

REFERENCE SIGNS LIST

[0019] The following reference signs have been used
in the present disclosure:

100:
110:
120:
130:
140:
150:
200:
210:

electrode assembly
first electrode
second electrode
separator

first electrode tab
second electrode tab
case

opening

300: cap plate

310: through-hole

400: terminal plate
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410: flange part

420: protruded part

500: thermal fusion layer

1000: rechargeable battery

D1: diameter of the case

D2: diameter of the flange part
D3: diameter of the protruded part

DETAILED DESCRIPTION

[0020] The present invention will be described more
fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments of the inven-
tion are shown. As those skilled in the art would realize,
the described embodiments may be modified in various
different ways, all without departing from the scope of
the present invention. The drawings and description are
to be regarded as illustrative in nature and not restrictive.
Like reference numerals designate like elements
throughout the specification.

[0021] In addition, unless explicitly described to the
contrary, it is to be understood that terms such as "com-
prises," "includes," or "have" used in the present speci-
fication specify the presence of stated features, numer-
als, steps, operations, components, parts, or a combina-
tion thereof, but do not preclude the presence or addition
of one or more other features, numerals, steps, opera-
tions, components, parts, or a combination thereof.
[0022] Also, in this specification, it is to be understood
that when one component is referred to as being "con-
nected" or "coupled" to another component, it may be
connected or coupled directly to the other component or
connected or coupled to another component with one or
more other components intervening therebetween. Also,
directly coupled may refer to directly coupled mechani-
cally, and directly connected may refer to directly con-
nected mechanically.

[0023] Singularforms aretoinclude pluralformsunless
the context clearly indicates otherwise.

[0024] It is to be understood that, although the terms
"first," "second," etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms. These terms are used to distinguish one
element from another. For example, a first element could
be termed a "second" element, and, similarly, a second
element could be termed a "first" element, without de-
parting from the scope of example embodiments of the
inventive concept. The terms of a singular form may in-
clude plural forms unless the context clearly indicates
otherwise.

[0025] In addition, terms such as "below," "lower,"
"above," "upper," and the like are used to describe the
relationship of the configurations shown in the drawings.
However, the terms are used as a relative concept and
are described with reference to the direction indicated in
the drawings.

[0026] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
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meaning as commonly understood by one of ordinary
skill in the art to which the inventive concept pertains. It
is also to be understood that terms defined in commonly
used dictionaries should be interpreted as having mean-
ings consistent with the meanings in the context of the
related art, and are expressly defined herein unless they
are interpreted in an ideal or overly formal sense.
[0027] Next, a rechargeable battery according to an
embodiment is described with reference to FIG. 1 and
FIG. 2.

[0028] The rechargeable battery according to one or
more embodiments is an ultra-small rechargeable bat-
tery and may be a coin-type cell or a button-type cell, but
is not limited thereto, and, in another embodiment, may
be a cylindrical or pin-type cell.

[0029] Here, the coin-type cell or the button-type cell
is a thin coin-type or button-shape cell, and may refer to
a cell having a ratio of a height to a diameter of 1 or less,
however, is not limited thereto; in other words, said ratio
of a cell's height to the cell’s diameter can be between 0
and 1. The lower limit of said ratio of a cell’s height to the
cell’s diameter can be 0.1 or 0.2. The upper limit of said
ratio of a cell’s height to the cell’s diameter can be 0.9 or
0.8. In an embodiment, the coin-type cell or the button-
type cell is cylindrical, and a horizontal cross-section is
circular, but the present invention is not limited thereto,
and, in other embodiments, the horizontal cross-section
may be oval or polygonal. At this time, the diameter may
refer to a maximum distance based on the horizontal di-
rection of the battery, and the height may refer to the
maximum distance (a distance from the flat bottom sur-
face to the flat top surface) based on the vertical direction
of the battery.

[0030] FIG. 1 is a perspective view of a rechargeable
battery according to an embodiment; and FIG. 2 is a
cross-sectional view taken along the line Il of FIG. 1.
[0031] Referring to FIG. 1 and FIG. 2, a rechargeable
battery 1000 according to an embodiment includes an
electrode assembly 100, a case 200, a cap plate 300, a
terminal plate 400, and a thermal fusion layer 500.
[0032] The electrode assembly 100 is housed in the
case 200. A lower part of the electrode assembly 100
faces a lower part of the case 200, and an upper part of
the electrode assembly 100 faces the cap plate 300 and
the terminal plate 400 covering an opening 210 of the
case 200. In an embodiment, the upper and lower parts
of the electrode assembly 100 may each have a planar
shape and may be parallel to each other, but are not
limited thereto.

[0033] The electrode assembly 100 includes a first
electrode 110, a second electrode 120, a separator 130,
afirstelectrode tab 140, and a second electrode tab 150.
[0034] The first electrode 110 and the second elec-
trode 120 are separated from each other, and the sepa-
rator 130 including an insulating material is disposed be-
tween the first electrode 110 and the second electrode
120. In an embodiment, the first electrode 110 may be
an anode and the second electrode 120 may be a cath-
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ode, but the present invention is not limited thereto, and,
in another embodiment, the first electrode 110 may be a
cathode and the second electrode 120 may be an anode.
[0035] In an embodiment, the first electrode 110 has
a band shape extending in a direction, and includes an
anode coated region of an area where an anode active
material layer is coated to a current collector of a metal
foil (for example, a Cu foil), and an anode uncoated region
of an area where the active material is not coated. The
anode uncoated region may be disposed at an end in the
extension direction of the first electrode 110.

[0036] In an embodiment, the second electrode 120
has a band shape and is spaced apart from the first elec-
trode 110 with the separator 130 interposed therebe-
tween and extends in a direction, and includes a cathode
coated region of an area where a cathode active material
layer is coated to a current collector of a metal foil (for
example, an Al foil), and a cathode uncoated region of
an area where the active material is not coated. The cath-
ode uncoated region may be disposed at an end in the
extending direction of the second electrode 120.

[0037] The separator 130 extends in a direction be-
tween the first electrode 110 and the second electrode
120, and is configured to prevent or substantially prevent
a short circuit between the first electrode 110 and the
second electrode 120.

[0038] In an embodiment, the first electrode 110, the
separator 130, and the second electrode 120 are sequen-
tially stacked and wound in a jelly roll shape, but are not
limited thereto, and may be formed in any of various
known shapes. Each of the first electrode 110, the second
electrode 120, and the separator 130 may include any
of various known materials.

[0039] Thefirstelectrode tab 140 extends from the first
electrode 110 of the electrode assembly 100 to the case
200. The first electrode tab 140 is combined with the low-
er part of the case 200 to connect the first electrode 110
and the case 200. The first electrode tab 140 is in contact
with the first electrode 110 and the case 200. In an em-
bodiment, the first electrode tab 140 is welded to the low-
er part of the case 200, but is not limited thereto. By the
first electrode tab 140, the case 200 has a same polarity
as the first electrode 110. However, the invention is not
limited thereto.

[0040] The second electrode tab 150 extends from the
second electrode 120 of the electrode assembly 100 to
the terminal plate 400. In an embodiment, the second
electrode tab 150 is combined with the protruded part
420 of the terminal plate 400 to connect the second elec-
trode 120 and the terminal plate 400. The second elec-
trode tab 150 is in contact with the second electrode 120
and the terminal plate 400. Inan embodiment, the second
electrode tab 150 is welded to the surface of the protrud-
ed part 420 of the terminal plate 400, but is not limited
thereto. The terminal plate 400 has a same polarity as
the second electrode 120 by the second electrode tab
150.

[0041] In an embodiment, a center pin penetrating the
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center of the electrode assembly 100 in a vertical direc-
tion is disposed at the center portion of the electrode
assembly 100, and the center pin may support the first
electrode tab 140 and the second electrode tab 150, but
is not limited thereto.

[0042] The case 200 is connected to the first electrode
110 of the electrode assembly 100 and houses the elec-
trode assembly 100. The case 200 includes the opening
210 that exposes the upper part of the electrode assem-
bly 100. The lower part of the case 200 is connected to
the first electrode 110 of the electrode assembly 100 by
the first electrode tab 140, and has the same polarity as
the first electrode 110. In an embodiment, the case 200
is acylinder-shaped can thataccommodates the jelly roll-
shaped electrode assembly 100, but is not limited thereto
and may have any of various known shapes. The case
200 may accommodate any of various known electrolyte
solutions along with the electrode assembly 100. In an
embodiment, an outer surface of the case 200 may be
the first electrode terminal of the rechargeable battery
1000, but is not limited thereto. In an embodiment, the
upper surface of the flange part 410, which is the outer
surface of the terminal plate 400, may be the second
electrode terminal of the rechargeable battery 1000, but
is not limited thereto. In an embodiment, a plating layer
may be coated on the outer surface of the case 200, but
the present invention is not limited thereto, and any of
various known coating layers may be coated on the outer
surface of the case 200.

[0043] The opening 210 of the case 200 is covered by
the cap plate 300 and the terminal plate 400.

[0044] The cap plate 300 is combined with the case
200 to cover the outer region of the opening 210. The
cap plate 300 includes a through-hole 310 that exposes
the center region of the opening 210. In an embodiment,
the cap plate 300 is directly coupled to the side wall of
the case 200, which forms the opening 210 of the case
200, by a welding process to cover the outer region of
opening 210. In an embodiment, the cap plate 300 has
aring shape by the through-hole 310 formed in the center,
but is not limited thereto. The cap plate 300 is combined
with the case 200 and has the same polarity as the first
electrode 110. In an embodiment, the cap plate 300 in-
cludes stainless steel, but is not limited thereto, and may
include a metal, such as any of aluminum, nickel, and
copper. In an embodiment, the outer surface of the cap
plate 300 may be the first electrode terminal of the re-
chargeable battery 1000, but is not limited thereto.
[0045] In an embodiment, a plating layer may be coat-
ed on the outer surface of the cap plate 300, but is not
limited thereto, and any of various known coating layers
may be coated on the outer surface of the cap plate 300.
[0046] The terminal plate 400 is connected to the sec-
ond electrode 120 to be insulated from and bonded to
the cap plate 300. The terminal plate 400 covers, pref-
erably fully covers the through-hole 310 of the cap plate
300. The terminal plate 400 is disposed on, preferably
directly on the cap plate 300. The terminal plate 400 cov-
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ers the center region of the opening 210 of the case 200
exposed by the through-hole 310 of the cap plate 300.
In an embodiment, since the terminal plate 400 covers
the center region of the opening 210 and the cap plate
300 covers the outer region of the opening 210, the open-
ing 210 of the case 200 is completely covered by the
terminal plate 400 and the cap plate 300. The terminal
plate 400 tightly seals the electrode assembly 100 along
with the case 200, the cap plate 300, and the thermal
fusion layer 500. The terminal plate 400 is coupled to the
second electrode tab 150 of the electrode assembly 100
to be connected to the second electrode 120 of the elec-
trode assembly 100. The terminal plate 400 has the same
polarity as the second electrode 120.

[0047] The terminal plate 400 includes a flange part
410 and a protruded part 420.

[0048] The flange part410is disposedon the cap plate
300 and overlaps, preferably fully overlaps the cap plate
300 to cover the through-hole 310. The flange part 410
has a larger area than the protruded part 420; in other
words, the flange part's 410 surface is bigger than the
protruded part’s 420 surface. The flange part 410 may
have a larger diameter than the protruded part 420. In
an embodiment, the upper surface of the flange part 410
is smaller than a first diameter D1, which is the exterior
diameter of the case 200, and has a second diameter
D2, which is larger than a third diameter D3, which is an
exterior diameter of the lower surface of the protruded
part 420; in other words, the case 200 has an exterior
diameter D1, the upper surface of the flange part 410
has an exterior diameter D2, and the lower surface of the
protruded part 430 has an exterior diameter D3, wherein
D1islargerthan D2 and D3. Inan embodiment, the flange
part 410 has a thinner thickness than the protruded part
420, but is not limited thereto; in other words, the thick-
ness of the flange part 410 in the vertical direction of Fig.
2 is smaller than the thickness of the protruded part 420,
but is not limited thereto. The lower surface of the flange
part410is in contact, preferably in direct contact with the
thermal fusion layer 500, and the flange part 410 is insu-
latedly bonded to the cap plate 300 by the thermal fusion
layer 500. In an embodiment, an upper surface of the
flange part 410 may be the second electrode terminal of
the rechargeable battery 1000.

[0049] The protruded part 420 is protruded from the
flange part 410 and penetrates the through-hole 310 to-
wards the electrode assembly 100. The protruded part
420 is connected to the second electrode 120 through
the through-hole 310 from the flange part 410. The lower
surface of the protruded part 420 is bonded to the second
electrode tab 150. In an embodiment, the lower surface
of the protruded part 420 may be welded to the second
electrode tab 150, but is not limited thereto. As the pro-
truded part 420 is combined with the second electrode
tab 150, the protruded part 420 and the flange part 410
of the terminal plate 400 have the same polarity as the
second electrode 120. The lower surface of the protruded
part 420 combined with the second electrode tab 150
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may have a smaller diameter than the upper surface of
the flange part 410, which may be an electrode terminal.
The lower surface of the protruded part 420 has the third
diameter D3, which is an exterior diameter that is smaller
than the first diameter D1 as the exterior diameter of the
case 200 and the second diameter D2 as the exterior
diameter of the upper surface of flange part 410. In an
embodiment, a ratio of the third diameter D3 of the lower
surface of the protruded part 420 to the second diameter
D2 of the upper surface of the flange part 410 is 1/10 to
1/3. That is, the third diameter D3 of the protruded part
420/the second diameter D2 of the flange part410is 1/10
to 1/3.

[0050] Inanembodiment, awelding area of the second
electrode tab 150 welded to the protruded part 420 is
determined according to the ratio of the third diameter
D3 of the protruded part 420 to the second diameter D2
of the flange part 410 of the terminal plate 400. In an
embodiment, since the ratio of the third diameter D3 of
the protruded part 420 to the second diameter D2 of the
flange part 410 is 1/10 to 1/3, the second electrode tab
150 is firmly coupled to the protruded part 420. Said ratio
of the third diameter D3 of the protruded part 420 to said
second diameter D2 of the flange part 410 may have a
lowerboundary of4/30 or5/30, and/or may have an upper
boundary of 9/30 or 8/30.

[0051] In an embodiment, the protruded part 420 and
the flange part 410 are integrally formed, but are not lim-
ited thereto, and, in an embodiment, different materials
may be combined to form the terminal plate 400.
[0052] Inanembodiment, a plating layer may be coat-
ed on the outer surface of the terminal plate 400, but is
not limited thereto, and any of various known coating
layers may be coated on the outer surface of the terminal
plate 400.

[0053] The thermal fusion layer 500 is disposed be-
tween the cap plate 300 and the flange part 410 of the
terminal plate 400 and is insulatedly bonded between the
cap plate 300 and the flange part410 of the terminal plate
400. The thermal fusion layer 500 contains an insulating
material and is configured to insulate between the cap
plate 300 and the terminal plate 400. In an embodiment,
the thermal fusion layer 500 is thermally fused between
the cap plate 300 and the flange part 410 of the terminal
plate 400 by using heat or a laser beam. The thermal
fusion layer 500 may include any of various known ma-
terials for insulating and bonding between the cap plate
300 and the terminal plate 400. By bonding the thermal
fusion layer 500 between the cap plate 300 and the ter-
minal plate 400, the opening 210 of the case 200 to which
the electrode assembly 100 is housed is completely
sealed by the cap plate 300, the terminal plate 400, and
the thermal fusion layer 500.

[0054] In an embodiment, the thermal fusion layer 500
is cured by heat, but may be melted at a predetermined
temperature. In an embodiment, the predetermined tem-
perature at which the thermal fusion layer 500 melts may
be a temperature that exceeds a temperature of heat for
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curing the thermal fusion layer 500, but is not limited
thereto. In an embodiment, the predetermined tempera-
ture at which the thermal fusion layer 500 melts may be
a temperature that exceeds a temperature of heat for
curing the thermal fusion layer 500 by up to 10% or by
up to 20% of the temperature of heat for curing the ther-
mal fusion layer 500, but is not limited thereto.

[0055] For example, the thermal fusion layer 500 may
include a thermosetting resin and/or a thermoplastic res-
in. The thermosetting resin and/or the thermoplastic resin
of the thermal fusion layer 500 may be laminated in a
plurality of layers, but are not limited thereto. The ther-
mosetting resin of the thermal fusion layer 500 is cured
by heat, and may include any of various known thermo-
setting resins, such as any of a phenol resin, a urea resin,
a melamine resin, an epoxy resin, and a polyester resin.
In an embodiment, the thermoplastic resin of the thermal
fusion layer 500 includes a polypropylene resin that melts
atapredetermined temperature, butis not limited thereto,
and may include any of various known thermoplastic res-
ins, such as any of polystyrene, polyethylene, and a pol-
yvinyl chloride resin.

[0056] According to the ratio of the third diameter D3
of the protruded part 420 to the second diameter D2 of
the flange part 410 of the terminal plate 400, the bonding
area of the thermal fusion layer 500 bonding the flange
part 410 and the cap plate 300 is determined. In an em-
bodiment, the ratio of the third diameter D3 of the pro-
truded part 420 to the second diameter D2 of the flange
part 410 is 1/10 to 1/3, such that the flange part 410 and
the cap plate 300 are firmly bonded.

[0057] Asdescribedabove,intherechargeable battery
1000 according to an embodiment, the welding area of
the second electrode tab 150 welded to the protruded
part 420 and the bonding area of the thermal fusion layer
500 bonding the flange part 410 and the cap plate 300
are determined according to the ratio of the third diameter
D3 of the protruded part 420 to the second diameter D2
of the flange part 410 of the terminal plate 400, and, as
the ratio of the third diameter D3 of the protruded part
420 to the second diameter D2 of the flange part 410 is
1/10to 1/3, the second electrode tab 150 is firmly coupled
to the protruded part 420, and concurrently (e.g., simul-
taneously) the flange part 410 and the cap plate 300 are
firmly bonded.

[0058] That is, since the third diameter D3 of the pro-
truded part 420/the second diameter D2 of the flange
part 410 is 1/10 to 1/3, or said ratio of the third diameter
D3 of the protruded part 420 to said second diameter D2
of the flange part 410 may have a lower boundary of 4/30
or 5/30, and/or may have an upper boundary of 9/30 or
8/30, the rechargeable battery 1000 including the termi-
nal plate 400 firmly sealing the electrode assembly 100
along with the case 200, the cap plate 300, and the ther-
mal fusion layer 500 and concurrently (e.g., simultane-
ously firmly) connected to the second electrode tab 150
of the electrode assembly 100 is provided.

[0059] Herein, some experimental examples confirm-

10

15

20

25

30

35

40

45

50

55

ing the effect of the rechargeable battery 1000 according
to an embodiment described above are described with
reference to FIG. 3.

[0060] FIG. 3 is a table showing experimental exam-
ples illustrating an effect of a rechargeable battery ac-
cording to an embodiment.

[0061] In FIG. 3, a CELL SIZE may represent the ex-
terior diameter of the rechargeable battery of the coin
type, a Case Specification may represent a specification
of the case of the rechargeable battery, and a TERMINAL
PLATE Specification may represent a specification of the
terminal plate.

[0062] Also, in FIG. 3, a Case Diameter refers to the
first diameter D1 of the case 200 shown in FIG. 2, a
Flange Diameter refers to the second diameter D2 of the
flange part 410 of the terminal plate 400 shown in FIG.
2, a Bump Diameter refers to the third diameter D3 of the
protruded part 420 of the terminal plate 400 shown in
FIG. 2, a Leak test Result refers to a result confirming
bonding reliability between the flange part 410 and the
cap plate 300 by the thermal fusion layer 500 shown in
FIG. 2, and a Welding test Result refers to a result con-
firming welding reliability between the second electrode
tab 150 and the protruded part 420 shown in FIG. 2.
[0063] Referringto FIG. 3, Experimental Example 1 to
Experimental Example 32 (1 to 32) were performed to
confirm the effect depending on a numerical limitation of
the rechargeable battery according to an embodiment
described above.

[0064] In Experimental Example 1 to Experimental Ex-
ample 4, the first diameter (the Case Diameter) of the
case is 8 mm, the second diameter (the Flange Diameter)
of the flange part of the terminal plate is 6.8 mm, and the
third diameter (the Bump Diameter) of the protruded part
of the terminal plate is 0.5 mm to 2.5 mm.

[0065] In Experimental Example 1, the third diameter
(the Bump Diameter) of the protruded part of the terminal
plate is 0.5 mm in which the third diameter of the protrud-
ed part/the second diameter of the flange partis less than
1/10, and, in this case, there was no abnormality in the
bonding reliability confirmation result (the Leak test Re-
sult) (OK), but the welding reliability confirmation result
(the Welding test Result) was abnormal (NG).

[0066] In Experimental Example 2, the third diameter
(the Bump Diameter) of the protruded part of the terminal
plate is 0.7 mm in which the third diameter of the protrud-
ed part/the second diameter of the flange part is substan-
tially 1/10, and, in this case, there was no abnormality in
the bonding reliability confirmation result (the Leak test
Result) and the welding reliability confirmation result (the
Welding test Result) (OK).

[0067] In Experimental Example 3, the third diameter
(the Bump Diameter) of the protruded part of the terminal
plate is 2.3 mm in which the third diameter of the protrud-
ed part/the second diameter of the flange part is substan-
tially 1/3, and, in this case, there was no abnormality in
the bonding reliability confirmation result (the Leak test
Result) and the welding reliability confirmation result (the
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Welding test Result) (OK).

[0068] In Experimental Example 4, the third diameter
(the Bump Diameter) of the protruded part of the terminal
plate is 2.5 mm in which the third diameter of the protrud-
ed part/the second diameter of the flange part exceeds
1/3, and, in this case, there was no abnormality in the
welding reliability confirmation result (the Welding test
Result) (OK), but an abnormality occurred in the bonding
reliability confirmation result (the Leak test Result) (NG).
[0069] As confirmed in Experimental Example 2 and
Experimental Example 3, when the ratio of the third di-
ameter of the protruded part to the second diameter of
the flange part is 1/10 to 1/3, the effect that the second
electrode tab is firmly bonded to the protruded part and
concurrently (e.g., simultaneously) the flange part and
the cap plate are firmly bonded was confirmed.

[0070] In addition, as confirmed in Experimental Ex-
ample 1 and Experimental Example 4, when the ratio of
the third diameter of the protruded part to the second
diameter of the flange partis less than 1/10 or more than
1/3, it was confirmed that the second electrode tab is not
firmly attached to the protruded part or the flange part
and the cap plate were not firmly bonded.

[0071] In other words, as the result confirmed through
Experimental Example 1 to Experimental Example 4, it
was confirmed that the numerical limitation that the ratio
of the third diameter of the protruded part to the second
diameter of the flange part is 1/10 to 1/3 is a threshold
range realizing the effect that the second electrode tab
is firmly bonded to the protruded part and concurrently
(e.g., simultaneously) the flange part and the cap plate
are firmly bonded.

[0072] Also, as confirmed in Experimental Example 5
to Experimental Example 32, when the ratio of the third
diameter of the protruded part to the second diameter of
the flange part was 1/10 to 1/3, the effect was confirmed
that the second electrode tab is firmly bonded to the pro-
truded part and concurrently (e.g., simultaneously) the
flange part and the cap plate are firmly bonded, and when
the ratio of the third diameter of the protruded part to the
second diameter of the flange part is less than 1/10 or
more than 1/3, itwas confirmed that the second electrode
tab is not firmly bonded to the protruded part or the flange
part and the cap plate are not firmly bonded.

[0073] In other words, as the result confirmed through
Experimental Example 5 to Experimental Example 32, it
was confirmed that the numerical limitation in which the
ratio of the third diameter of the protruded part to the
second diameter of the flange part is 1/10 to 1/3 is a
threshold range that realizes the effect that the second
electrode tab is firmly bonded to the protruded part and
concurrently (e.g., simultaneously) the flange part and
the cap plate are firmly bonded.

[0074] While this invention has been described in con-
nection with what are presently considered to be some
practical example embodiments, it is to be understood
that the invention is not limited to the disclosed embod-
iments. On the contrary, it is intended to cover various

(]

10

15

20

25

30

35

40

45

50

55

modifications and equivalent arrangements included
within the scope of the appended claims.

Claims
1. A rechargeable battery (1000), comprising:

an electrode assembly (100) comprising a first
electrode (110), a second electrode (120), and
a separator (130) between the first electrode
(110) and the second electrode (120);

a case (200) connected to the first electrode
(110) tohouse the electrode assembly (100) and
comprising an opening (210) configured to re-
ceive the electrode assembly (100);

a cap plate (300) coupled with the case (200) to
cover an outer region of the opening (210) and
comprising a through-hole (310) to expose a
center region of the opening (210); and

a terminal plate (400) connected to the second
electrode (120) to be insulated from and bonded
to the cap plate (300), and comprising a flange
part (410) covering the through-hole (310) and
a protruded part (420) penetrating the through-
hole (310) from the flange part (410),

wherein a ratio of a diameter (D3) of the protrud-
ed part (420) to a diameter (D2) of the flange
part (410) is 1/10 to 1/3.

2. The rechargeable battery (1000) of claim 1, further
comprising a thermal fusion layer (500) between the
cap plate (300) and the flange part (410) and insu-
latedly bonding the cap plate (300) and the flange
part (410).

3. Therechargeable battery (1000) of claim 2, wherein
the thermal fusion layer (500) is melted at a prede-
termined temperature.

4. Therechargeable battery (1000) of claim 2 and claim
3, wherein the thermal fusion layer (500) comprises
a thermosetting resin and/or a thermoplastic resin.

5. Therechargeable battery (1000) according to any of
the preceding claims, wherein the flange part (410)
is arranged on the cap plate (300), and
the protruded part (420) is connected to the second
electrode (120) through the through-hole (310) from
the flange part (410).

6. Therechargeable battery (1000) of claim 5, wherein
the electrode assembly (100) further comprises:

afirst electrode tab (140) extending from the first
electrode (110) and coupled to the case (200);
and

a second electrode tab (150) extending from the



7.

10.

1.

12.

13.

14.

13 EP 3 937 298 A1

second electrode (120) and coupled to the pro-
truded part (420) of the terminal plate (400).

The rechargeable battery (1000) of claim 6, wherein:

the first electrode tab (140) extending from the
first electrode (110) is welded to the case (200);
and/or

the second electrode tab (150) extending from
the second electrode (120) is welded to the pro-
truded part (420) of the terminal plate (400).

The rechargeable battery (1000) according to any of
the preceding claims, wherein the flange part (410)
has a wider area than the protruded part (420).

The rechargeable battery (1000) according to any of
the preceding claims, wherein the flange part (410)
has a thinner thickness than the protruded part (420).

The rechargeable battery (1000) according to any of
the preceding claims, wherein the flange part (410)
and the protruded part (420) are integrally formed.

The rechargeable battery (1000) according to any of
the preceding claims,

wherein

the case (200) and the cap plate (300) have a same
polarity as the first electrode (110), and

the terminal plate (400) has a same polarity as the
second electrode (120).

The rechargeable battery (1000) according to any of
the preceding claims, wherein the diameter (D2) of
the flange part (410) is smaller than a diameter (D1)
of the case (200) .

The rechargeable battery (1000) according to any of
the preceding claims, wherein the ratio of the diam-
eter (D3) of the protruded part (420) to the diameter
(D2) of the flange part (410) is 4/30 to 9/30.

The rechargeable battery (1000) according to claim
13, wherein the ratio of the diameter (D3) of the pro-
truded part (420) to the diameter (D2) of the flange
part (410) is 5/30 to 8/30.
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FIG. 1
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FIG. 2
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FIG. 3
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